Noninvasive augmentation of microvessel number in patients with peripheral vascular disease.
Therapeutic angiogenesis has great potential for the treatment of ischemic diseases. One possible route for noninvasive induction of microvessels has recently been suggested by the finding that subcontractile electrical stimulation induces increased vascularization in animals. The present study tests the ability of such stimulation to augment microvessel number in patients with peripheral vascular disease. Overall, 36 patients were randomly assigned to control (n = 12) and treatment (n = 24) groups. Patients in the treatment group received localized subcontractile electrical stimulation on the feet of their ischemic limbs for three 60-minute periods each day over a 6-week period. Microvessel density was determined by capillary microscopy before treatment, at 3 and 6 weeks during treatment, and 4 weeks after completion. Transcutaneous oxygen tension was also determined at this site. Microvessel density determined by capillary microscopy was significantly increased (1.25-fold, P <.005) during and after treatment in patients receiving electrical stimulation. Transcutaneous oxygen tension was similarly increased in the treated patients (1.24-fold, P <.05). No changes were observed in these parameters in untreated patients examined in parallel. Localized subcontractile electrical stimulation can increase microvessel density and tissue perfusion in patients with peripheral vascular disease.